Breakthrough in P450 bioelectrochemistry and future perspectives.
Improving the electrochemical performance of cytochrome P450 enzymes is highly desirable due to their versatility in the recognition of different biological and xenobiotic compounds. The task poses an exciting challenge because it leads not only to the acquisition of fundamental knowledge on the redox properties of these enzymes, but it also opens opportunities for technological and commercial applications. Interfacing these enzymes to electrode surfaces and electrochemically driving their catalytic cycle has proven to be very difficult. Initial attempts made by several groups included the direct immobilisation of these enzymes on electrode surfaces and omission of their redox partners for simplification of their electron transfer pathway. The data obtained in these cases generally resulted in a high heterogeneous electron transfer rate but without success in terms of detectable substrate turnover. The breakthrough in electrocatalysis has been made when both the electrode and the enzyme have been engineered, in some cases mimicking the natural environment of the microsomal enzymes and the inclusion of their electron transfer partners. This paper reviews and discusses the recent literature on this subject, and highlights the different approaches that have led to an unprecedented advancement of this area of research.